Induction of long-term potentiation in vivo regulates alternate splicing to alter syntaxin 3 isoform expression in rat dentate gyrus.
The regulation and specificity of the interactions between the proteins involved in neurotransmitter release are obvious targets for the cellular control of synaptic plasticity. Previous research has identified one of these proteins, syntaxin 1B, as a potential target for mediating the propagation of synaptic plasticity through neural networks. The expression of syntaxin 1B is modified in the hippocampus after the induction of long-term potentiation (LTP) and during learning. Here, we describe the identification of two other members of the syntaxin family from rat brain, syntaxins 3A and 3B, and show that they are generated from the same gene by alternate splicing. In situ hybridization and immunohistochemical staining confirm the expression of syntaxins 3A and 3B in the adult rat brain. The transcripts and proteins show a lower abundance but a similar pattern of expression as syntaxins 1A and 1 B. By using quantitative competitive PCR, we show that the mRNAs that encode syntaxins 1B and 3A are increased in dentate granule cells 6 h after the induction of LTP in vivo, whereas syntaxin 3B mRNA is decreased as rapidly as 30 min, and lasts for at least 6 h, after the induction of LTP. These findings identify coordinated changes in the expression of several syntaxin isoforms with different substrate specificities and suggest that regulation of the splicing machinery by LTP induction is one of the diverse strategies used during the long-term modification of the synapse in the vertebrate nervous system.